Abstract
Background
Nutrition is the cornerstone of socio-economic development. Nutrition plays a key role in physical, mental and emotional development of children and much emphasis has been given to provide good nutrition to growing populations especially in the formative years of life. 1 Malnutrition is a silent emergency. Globally, more than onethird of child deaths are attributable to under nutrition. 2 According to the Indian census in 2001, the child population (0-6 years) was 15.9% of the total population. 3 The prevalence of underweight children in India is among the highest in the world, and is nearly double that of SubSaharan Africa. 4 The 3 rd National Family Health Surveyfindings showed that 45% of less than 3 year old children were malnourished. 4 If this continues, India would be raising a generation which is debilitated and unable to contribute effectively to the productivity of the country.
The Integrated Child Development Services (ICDS) program is the world's largest early child development program. It was initiated in India in 1975 with the objective of improving the nutritional status of pre-school children in addition to other services. The scheme provides an integrated approach for converging basic services through community based workers in Anganwadis, in the coastal district of Karnataka, India. There is little consensus on the success of the ICDS program in tackling problems of health and nutrition in early childhood, despite being one of the most studied health and nutrition interventions. 5 The objective of this study was to determine the nutritional status of children aged between 3-6 years registered in the maternal and child care centres in rural India.
Methods
A cross-sectional study was conducted in the month of July 2009 in the field practice area encompassing 35 Anganwadis in 11 villages by the Community Medicine Department of Kasturba Medical College situated in Southern India. A pretested questionnaire was used to collect information by trained doctors on the nutritional status of the children with the help of Integrated Child Development Services (ICDS) growth card and existing previous records. Children were weighed using a standardized Salter's scale to the nearest 100 grams when attending an Anganwadi. There were 611 children present at the time of the visits; however, 26 children were excluded from the analysis since they had only joined the Anganwadi in the previous month. The grades of malnutrition were assessed using World Health Organization (WHO) recommended standards. 6 Data of 585 children were analyzed using the Statistical Package for Social Sciences (SSPS) version13.0.
Results
The sample studied included 585 children with equal gender representation (49% males and 51% females). Children aged between 36 to 48 months comprised 46.5% of the population. About 97% of the mothers were literate and 66.3% were housewives. Assessment of the growth chart revealed that malnourishment was evident in 189 (32.3%) of the children, of which 166 children were grade I malnourished and 23 children were grade II malnourished. Proportionally girls (46.2%) were more malnourished than boys (33.6%). No significant association was found between the nutritional status of children and their duration of stay in an Anganwadi centre (chi-square value=10.53, df =12, pvalue=0.56). Table 1 shows the dynamics of change in nutritional status of the children in this study. It was observed that around 73% of the children maintained their nutritional status after registering with an Anganwadi however 18% of the children deteriorated, as shown in Table 2 . Children with higher grades of malnutrition showed marked improvement during the period they were enrolled in an Anganwadi. 
Discussion
Under nutrition involving major deficiencies in calories, protein, vitamin A, iron, folic acid and iodine presents one of the most important public health problems in the developing countries. 7 Compared to a well nourished child, a mildly malnourished child has twice the risk of dying from common childhood diseases; while in a moderately malnourished child the risk escalates to a staggering eight times. To prevent or minimize the problem, various nutrition intervention programmes have been introduced, from time to time, in different countries. 7 In pursuance of the National Policy for Children, the Government of India launched the 'Integrated Child Development Services' scheme on 2 nd October, 1975 in 33 pilot projects. Each project aimed at delivery of a package of services in an integrated manner to preschool children, expectant and nursing mothers and women aged 15-44 years. The scheme provides an integrated approach for converging basic services through community based workers in Anganwadis. 8 An Anganwadi, literally meaning a court yard play, covers a population of 1000 in rural India. Each child up to six years of age in the Anganwadi receives 300 calories and 8-10 gm of protein per day, while a malnourished child receives 600 calories and 16-20 gm of protein as supplementary nutrition. The utilization of ICDS scheme varies from place to place and depends on involvement of the community in the programme. This study was designed to determine the nutritional status of children aged between 3-6 years registered in the Anganwadi centres. Such studies will make the authorities aware of the factual situation regarding the scheme.
In the study, the majority (83.8%) of the children attending Anganwadi centres were aged 3 years or older. Under the ICDS program, mothers, are permitted to take the supplementary food to their small children at home instead of having the arduous task of bringing the very young to the centres daily, thus children under three years rarely attend the centres. In this study the prevalence of malnutrition among children was 32.3% as compared to lower prevalence reported in a study conducted by Aneja et al where the prevalence of grade IV malnutrition was 4%. 9 Similar findings were reported in a study conducted by Yankanchi. 10 However recent studies in northern India by WHO 6 and Ahmad et al 11 revealed the problem to be much more extensive with 56.3 % children with different grades of malnutrition. In a study conducted by Avachat 12 the prevalence of malnutrition was 50.5%. According to UNICEF estimates, the prevalence of underweight (moderate and severe malnutrition) is 47% in India among children under 5 years. 13 In our study, malnutrition was found to be more in females (46.2%) than in males (36.6%) which can be explained by the prevailing cultural beliefs and practices of the community which favour the male child over females. Such a statistically significant gender difference in the nutrition status was also reported from a study of infants in Vadodra, a major city centre in India.
14 The nutritional status of over 70% of the children in the study remained the same, irrespective of the duration of the stay in the Anganwadi. The overall percentage of deterioration (14%-21%) in nutritional status among the children was twice that of improvement (5%-12%). Despite this short coming, there was a greater improvement of nutritional status among the children who had higher grades (grade II) of malnutrition at baseline as compared to the children who had lesser grades of malnutrition. Despite the high level of literacy among the parents (96.6% in both the parents) and the presence of free Anganwadi services in the rural areas, the prevalence of malnutrition among the children was high (32.3%). A limitation of this study was not accounting for the registered Anganwadi children who did not attend the Anganwadi centres, but for whom supplementary food was provided. This could have opened another dimension for the study.
Conclusion
Prevalence of malnutrition in Southern India is lower than the national mean. Although the ICDS program has been successful in improving the nutritional status of children under 5 years, further improvements can be made in the functioning of the program. Changes need to be made in the understanding and utilization of the services. Further operational research is needed to find out the reasons for the substitution of the supplementary food for breakfast or lunch, the exact caloric content of Anganwadi food given to the children, and if there is any correlation between children's food intake and the psychological impact of the child being away from their mothers.
